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(57)Abstract: 

PROBLEM TO BE SOLVED: To monitor light intensity, without 
sacrificing radiated light. 

SOLUTION: A light-emitting element LD and a light-receiving element 
PD mounted on a lead frame 10 are integrally sealed by a resin which is 
transparent with respect to the wavelength of a light radiated from the 
light-emitting element. In a resin molded portion 12, a condenser lens 14 
aligned with an optical axis with the light-emitting element LD, and 
reflection surfaces 16, 18 located at positions which deviate from the 
optical axis on the periphery of the condenser lens 14 and adapted for 
reflecting unnecessary leakage light of the radiated light to the light- 
receiving element PD are formed. The condenser lens 14 and the 
reflection surfaces 16, 18 are formed at the same time by a metal mold 
in resin sealing. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the light module provided with the light emitting device and the 

photo detector which observes the luminous intensity emitted from a light emitting device. 

[0002] 

[Description of the Prior Art]lf it is in the light module for introducing light to optical waveguides, such as an 

optical fiber, it has a photo detector for monitoring the actual intensity of the light emitting device which emits 

light, and its emitted light, and feedback control, such as maintaining the emitted light of a light emitting device 

at the optimum strength based on the monitor output of a photo detector, is made possible. 

[0003]Light emitting device LD, such as an end face luminescence type semiconductor laser which emit light 

and is introduced from light emitting surface AR to the optical fiber FB etc. via the collimation system lenses 4 

and 6 in the module box 2 in the conventional light module as shown in drawing 5 (a), It had photo detector PD 

by which the placed opposite was carried out behind rear end face HR (High Reflectivity) of light emitting 

device LD, i.e., rear end face HR which constitutes a resonator with light emitting surface AR, and had become 

the structure which monitors the light revealed from rear end face HR by photo detector PD. 

[0004]ln other light modules, as shown in drawing 5 (b), the half mirror 8 has been arranged in the optic axis of 

the light emitted from light emitting device LD, and it had become the structure which monitors the light divided 

by this half mirror 8 by photo detector PD. 

[0005] 

[Problem(s) to be Solved by the lnvention]However, in the conventional light module shown in drawing 5 (a). 
When it carries light emitting device LD of end face luminescence type to a coaxial-type module, in order to 
provide photo detector PD for a monitor behind light emitting device LD, such as a semiconductor laser chip, 
the package for exclusive use had a problem which will need to give special mounting. In this light module, 
when using light emitting device LD of a surface light form, it was substantially impossible to have provided 
photo detector PD for a monitor behind light emitting device LD. 

[0006]ln the conventional light module shown in drawing 5 (b), since the half mirror 8 was formed into said 
optic axis, there was a problem of structure having become complicated or sacrificing light volume of the 
emitted light introduced into optical communications etc. 

[0007]This invention is made in view of such a technical problem, and is a thing. 

Even when using which light emitting device of purpose and surface light type, it is providing the light module 
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which can monitor light intensity certainly with a photo detector. 
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[0008] 

[Means for Solving the Problem]ln a light module which really closes this invention by transparent resin 
substantially to wavelength of light to which a light emitting device carried on a substrate and a photo detector 
are emitted from said light emitting device in order to attain such a purpose, It had composition which equips a 
portion which is the surface of said resin which really closes said light emitting device and said photo detector, 
and shifted from an optic axis of said light emitting device with a reflective means to reflect in said photo 
detector leak light of the lights emitted from said light emitting device. 
[0009] 

[Function]By the reflective means formed in the portion which shifted from the optic axis of the light emitting 
device, it is reflected in a photo detector and only the unnecessary leak light of the lights emitted from a light 
emitting device is monitored. Since it does not pass along a reflective means, a light required for optical 
communications etc. is emitted without making the light volume into a sacrifice. These operations can be 
obtained also as a structure using which light emitting device of a surface light form and end face 
luminescence type. Since a reflective means can also really be formed by resin when really closing a light 
emitting device and a photo detector by transparent resin using a metallic mold, simplification of a 
manufacturing process is realized. 
[0010] 

[Embodiment of the lnvention]Hereafter, the embodiment of the light module of this invention is described, 
referring to drawing 1 - drawing 4 . Drawing 1 is drawing of longitudinal section showing the structure of this 
light module typically. 

It is drawing of longitudinal section when it cuts in the virtual plane containing the normal to the light emitting 
surface of a light emitting device, and the normal to the acceptance surface of a photo detector. 
Drawing 2 - drawing 4 are drawings of longitudinal section showing the structure of a modification typically. 
[001 1 ]l n drawing 1, to the element mounting part the metal leadframes 10 were beforehand decided to be. 
Photo detector PDs, such as light emitting device LD and photo-diodes, such as a semiconductor laser of a 
surface light form and a light emitting diode, and a Schottky diode, A prescribed interval is set in the state of a 
bare chip, and it is arranged, and is fixed in die bonding, and between the bonding pad provided in each 
elements LD and PD and the predetermined internal leads of the leadframe 10 is further connected in 
wirebonding. 

[0012]The resin molding part 12 of the shape doubled with the metallic mold is unified by equipping a metallic 
mold with the leadframe 10 to which wirebonding was performed, and really closing the element mounting part 
of light emitting device LD, photo detector PD, and the leadframe 10 by resin. 

[0013]As for resin for closure, a transparent material is used to the wavelength of the emitted light of light 
emitting device LD. 

The reflectors 16 and 18 located in the convex condenser 14 and the periphery of the condenser 14 at the 
outside by which optic-axis doubling was carried out to the light emitting surface a of light emitting device LD 
are formed in the surface of the resin molding part 12. 

[0014]The reflectors 16 and 18 are flat faces of the proper shape formed in the resin surface of the portion 

http://www4ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_en 3/1/2009 



JP, 10-321900,A [DETAILED DESCRIPTION] Page 3 of 4 

which shifted from the optic axis Q of the light emitting device. 

It is formed with the predetermined angle of gradient so that the light flux (henceforth leak light) except the light 
flux which passes the condenser 14 among the lights emitted with a radiation angle from light emitting device 
LD may be reflected. 

And it originates in the difference of this angle of gradient and the refractive index of resin and the open air, 
and the leak light which enters into the reflectors 16 and 18 carries out total internal reflection mostly, and 
enters into photo detector PD. 

[0015]Although it is a selective item, the structure which makes more reliable total internal reflection by the 
side of photo detector PD of leak light is also taken by coating the outer surface of the reflectors 16 and 18 with 
a metal thin film. The structure which it not only establishes the reflectors 16 and 18 in two places which 
sandwiched the condenser 14 along the mounting directions of light emitting device LD and photo detector PD, 
but forms circularly the reflector which makes the periphery of the outside of the condenser 14 reflect leak light 
in the photo detector PD side is also taken. 

[0016]Next, the structure of a modification is explained based on drawing 2. Identical codes show the portion 
which is the same as that of drawing 1 , or corresponds in drawing 2 . If the point of difference of the light 
module shown in drawing 1 is described, in drawing 2, the reflectors 20 and 22 located in the periphery of the 
condenser 14 are both formed in the concave curve towards the light emitting surface a of light emitting device 
LD, and the acceptance surface b of photo detector PD. If it puts in another way, by turning the surface of the 
resin molding part 12 outside, and forming in a convex surface, it originates in the difference of the refractive 
index of resin and the open air, and the reflectors 20 and 22 of the concave curve are realized in the resin 
molding part 12. And these reflectors 20 and 22 are also formed in the portion which shifted from the optic axis 
Q of the light emitting device, and the light flux (leak light) except the light flux which passes the condenser 14 
among the lights emitted with a radiation angle from light emitting device LD is reflected, and it condenses by a 
concave curve, and the acceptance surface b of photo detector PD is irradiated. 

[0017]By coating the outer surface of the reflectors 20 and 22 with a metal thin film, Make more reliable total 
internal reflection by the side of photo detector PD of leak light, or the reflectors 20 and 22, The structure which 
it not only provides in two places which sandwiched the condenser 14 along the mounting directions of light 
emitting device LD and photo detector PD, but forms circularly the reflector which also makes the periphery of 
the outside of the condenser 14 reflect leak light in the photo detector PD side is also taken. 
[0018]Next, other modifications are explained based on drawing 3 and drawing 4. In drawing 3 and drawing 4, 
identical codes show the portion which is the same as that of drawing 1 and drawing 2, or corresponds. 
Although the light emitting device of the surface light form is used as for the light module shown in drawing 1 
and drawing 2, as for the light module of drawing 3 and drawing 4, light emitting device LD, such as a 
semiconductor laser of end face outgoing radiation type and a light emitting diode, is used. Optic-axis doubling 
of that light emitting surface a is carried out to the condenser 14, and light emitting device LD of this end face 
outgoing radiation type is being fixed to the side edge part of the chip carrier member 24 which adhered to the 
leadframe 10. And according to the reflectors 16 and 18 which comprise the same shape as drawing 1 and 
drawing 2, 20 and 22, or the reflector circularly formed in the periphery of the condenser 14, the emitted leak 
light can be reflected in the acceptance surface b of photo detector PD, and the intensity of emitted light can 
be monitored now. 

[0019]Although the embodiment including the modification explained above showed the case where light 
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emitting device LD and photo detector PD were carried on a leadframe, The insulating substrate by which the 
electric wiring pattern was provided in the mounting surface side of light emitting device LD and photo detector 
PD at least, for example, a hybrid integrated circuit board, is applicable also to the light module really closed 
with transparent resin. 
[0020] 

[Effect of the lnvention]As explained above, in this invention, a reflective means is formed in the portion which 
shifted from the optic axis of the light emitting device, and only the unnecessary leak light of the emitted light 
from a light emitting device is reflected in a photo detector. 

Therefore, the intensity of emitted light can be monitored, without sacrificing light volume of a light required for 
optical communications etc. 

even if this effect is the structure of using which light emitting device of a surface light form and end face 
luminescence type, it is applicable also to the coaxial-type module using the light emitting device of the surface 
light form. 

[0021]Since a reflective means can also really be formed by resin using a metallic mold by really closing a light 
emitting device and a photo detector by transparent resin, the effect that the simplification of a manufacturing 
process is realizable etc. is acquired. 



[Translation done.] 
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